Ultraviolet-induced cyclobutane pyrimidine dimers are selectively removed from transcriptionally active genes in the epidermis of the hairless mouse.
This study describes the induction and repair of UV-induced cyclobutane pyrimidine dimers (CPD) in transcriptionally active and inactive genes in the epidermis of the hairless mouse. Mice were exposed to a single dose of 2000 J/m2 ultraviolet B and kept in darkness for up to 24 h. The CPD frequency was measured in the transcriptionally active hypoxanthine-guanine phosphoribosyltransferase gene, the adenosine deaminase gene, the inactive c-mos protooncogene, and the haptoglobin gene using the CPD-specific enzyme T4 endonuclease V. Sixty % of the CPD was removed from the active genes during the first 4 h, after which no further repair took place up to 24 h. In contrast, the inactive genes did not show any removal of CPD. Assuming that the rate of repair in the c-mos and haptoglobin genes is representative for the repair rate in the genome overall, these results suggest only marginal repair of UV-induced CPD in the mouse epidermis in vivo. The selective repair of active genes in the epidermis of mice resembles that of rodent cells in culture and shows the biological relevance of repair studies performed with cultured rodent cells in vitro.